Potentiating effects of 4-[2-(phenylsulfonylamino)ethylthio]-2,6-difluoro-phenoxyaceta mide (PEPA) on excitatory synaptic transmission in dentate granule cells.
A novel sulfonylamino compound, 4-[2-(phenylsulfonylamino)-ethylthio]-2,6-difluoro-phenoxyaceta mide (PEPA) has been shown to selectively potentiate glutamate-induced currents in Xenopus oocytes expressing recombinant AMPA receptor subunits, GluR1-GluR4, by attenuation of desensitization. Here, we examined the effects of PEPA on responses to excitatory amino acids as well as on excitatory synaptic transmission in dentate granule cells of rat hippocampal slices using the whole-cell patch clamp technique. PEPA at 100 microM produced a 3-4-fold increases in the peak amplitude of current responses to AMPA and glutamate applied iontophoretically in the dentate granule cells, whereas it showed no effect on NMDA-induced currents. Excitatory postsynaptic currents (EPSCs) evoked in these neurons by stimulation of the perforant path had fast and slow components mediated by AMPA and NMDA receptors, respectively. PEPA at concentrations between 10 and 100 microM potentiated only the AMPA component of the EPSC (AMPA EPSC) in a dose-dependent manner without affecting the NMDA component. Although the potentiating effect of PEPA on the amplitude of the AMPA EPSC was weaker than that on the AMPA-induced current, it clearly prolonged the duration of the EPSC. PEPA at 100 microM increased the peak amplitude of the AMPA EPSC by 17%, and increased the area enclosed by the AMPA EPSC by 72%.